§ 0. Introduction
In this paper we calculate the squaring operations in the mod 2 cohomology of the irreducible Hermitian symmetric spaces of compact type. Each of them is obtained as a quotient of an appropriate compact simple Lie group by the centralizer of an appropriate 1-dimensional torus, and they are divided into six classes :
Their cohomology rings have been obtained by several authors : (it should be understood that e 2j = 0 if j ≥ n) ; H * (EIII ; Z) = Z t, w / t 9 − 3w 2 t, w 3 + 15w 2 t 4 − 9wt 8 ;
A and B are appropriate integral cohomology classes, and
| u | = 2, | v | = 10 and | w | = 8 for EIII ; = 18 for EVII.
For details see 1 , 6 , 7 , 9 and § 1.4 in this paper. For AIII and CI the cohomology rings are generated by Chern classes and for DIII by the suspension images of Stiefel-Whitney classes, whence the squaring operations are obtained by the Wu formula.
For BDI (n = 2m) we calculate in
, and obtain
For the exceptional types EIII and EVII we calculate in G/T (T a maximal torus of As an application we give in the final section the Stiefel-Whitney classes of EIII and EVII by use of the Wu classes.
Throughout the paper H * ( ) denotes exclusively the mod 2 cohomology (integral cohomology is always denoted by H * ( ; Z) ). F 2 denotes the prime field of characteristic 2. For an integral element x its mod 2 reduction is denoted by ρ(x), or simply by x unless there is danger of confusion. σ i (x 1 , · · · , x n ) denotes the i-th elementary symmetric polynomial in x 1 , · · · , x n (i ≥ 0). ∆(a 1 , · · · , a n ) denotes an algebra with simple system of generators a 1 , · · · , a n . § 1. Classical types 
1.1. The Grassmannian W (m, n). We have the fibration
.
, where c i is the i-th universal Chern class in
whence by the naturality the operation of Sq i is obtained from the Wu formula (1.1).
The space Sp(n)/U (n). The operation of Sq i is again obtained from the Wu formula since
where c i is the i-th Chern class (i ≥ 0).
1.3.
The space SO(2n)/U (n). We extract from 6 , Chap. 3, § 6. Using the fibration
we have unique elements
It follows that p * is injective. So we calculate in SO(2n) :
by the Wu formula. Since σ annihilates decomposables, we have
We have the fibration
Let t ∈ H 2 (BSO(2) ; Z) be the canonical generator, and put t = ι * (t × 1). Here we distinguish the two cases (a) n is even, and (b) n is odd.
(a) n = 2m. Let χ ∈ H 2m (BSO(2n); Z) be the Euler class and p i ∈ H 2i (BSO(n); Z) the i-th Pontrjagin class. Using the fibration above we see that
and
Since H * (Q 2m ; Z) has no torsion we have a unique element s ∈ H 2m (Q 2m ; Z) with 2s = ι * (1 × χ + t m × 1). Then the relations above yield 2st = t m+1 and 4s
Considering the Serre spectral sequence for the fibration SO(2m
Now consider the diagram :
Define t, e 2i (i ≥ 1) and e ∈ H * SO(2m + 2)
Proof. By the definition of t we see that j * t generates the ring H * (P m (C) ; Z). Since the spectral sequence for the row in (1.4) collapses, ( i ) holds as an isomorphism of modules. Let c, c and c be the total Chern classes of BU (m), BU (1) and BU (m + 1), respectively. Then q * (c ) = c × c. Applying ι * we have 
Then the correspondence t → a, e 2i → b i (i ≥ 1) extends to an algebra homomorphism ϕ : 
and then in A using the equalities a m+i
Comparing the coefficients of a m b i in both sides of (1.6), we obtain ε i = m + 1 i , which proves the theorem. q.e.d.
(b) n = 2m − 1. According to 6
where t is the same as ours. The inclusion SO(2m + 1) ⊂ SO(2m + 2) (X → X ⊕ 1) yields a commutative diagram
From f * (1 × χ) = 0 and f * (t × 1) = t × 1 it follows that f * (t) = t and f * (s) = e, and we have
. Exceptional types
In this section = 6 or 7.
Let G be the simply connected exceptional Lie group of type E and T a maximal torus of G. Take the root system {α 1 , · · · , α } as in 2 , and define K to be the centralizer of the 1-dimensional torus defined by the equations α i = 0 (i = ). Then the quotient space G/K is the irreducible Hermitian symmetric space EIII ( = 6) or EVII ( = 7). First we fix a system of generators of H * (BT ; Z) after 7 and 9 . Let {w 1 , · · · , w } be the fundamental weights of G. Being regarded as elements of H 2 (BT ; Z), they form a basis of it. Let R j be the reflection in the plane α j = 0, and put
Consider the fibration K/T → G/T
As the canonical mapping i : G/T → BT does not induce a surjection in H * ( ), we introduce B G the 4-connective fibre space over BG to have commutative diagram with two fibrations For details see 3 . Note that our γ i (i = 5, 9) are slightly different from those in 9 .
Recall that the generator of maximum degree is w in each case (see § 0). So it is sufficient for us to consider in the range of degree ≤ d , where d 6 = 14 and d 7 = 34. Define polynomials Then by use of the formula (3.1) we obtain 
